Abstract. Digital image processing is to modify graphics, improving image quality and extract valuable information from the images. The detection technology based on machine vision is more applicable for the dangerous environment and situations that difficult to find, it is can also avoid the error generated by human vision. This paper introduces the precise measurement technology based on machine vision, and distortion correction theory was studied by the nonlinear optimization which is based on the traditional camera calibration method, then the samples were measured by edge detection with Sobel operator. The result shows that this method is promotive to the accurate measurement.
Introduction
Machine vision can replace human visual by imaging tool, by which the structure of object in both 2D and 3D will be extracted from the original image and the objcet's properties was described. In machine vision measurement technology, camera calibration is the core research content. The optical parameter and internal parameters can be calculated by the corresponding model which is established based on the known object, if we get these parameters, the camera distortion can be carried out ] 1
[ . It is known that image enhancement plays a key role in image processing which is the basis of machine vision measurement, meanwhile the edge of image contains a large number of important information, they are both the key parameters in camera calibration which is vital to the accurate measurement in Automated production line.
Camera calibration
(1) The calibration process The camera calibration is the process that calculating the internal and external parameters of the camera. In this paper, the checkerboard plane target is chosen which is easy to operate and precisely to accurate ] 2
[ . As we determine the projection relationship between the targets and image, the camera calibrate can on its way. In the world coordinate system, the calibration tag can be expressed as i M . Calibration plate is placed in the world coordinate system, we get the conclusion that Z = 0, because that the calibration plate is flat In expression (1), the Coordinate j i m , is stand for point i in image j . To make a higher accuracy camera parameters, the four corners of image should be covered with calibration board. The accuracy of the distortion coefficient is low in the case of unconsidering the distortion of the corner. 
Supposing that
is a nonlinear function and ) (x F have continuous partial derivatives. The nonlinear least squares can be obtained by linear least squares. Assume ) (x f i as expression (4):
In expression (4), i p is a n-dimensional column vector and i b is the real number. And we can express these in terms of matrix multiplication, as follows. The stable point for ) (x F can be calculated by expression (5).
As a result, we have the following conclusion by expression (6).
It is usually required that the design matrix A is column full rank in working out the stationary point, we can get the following result.
(2) Calibration results According to the principle of the above, this thesis calibrates the video cameras and obtains their internal parameters. .The purpose of image enhancement is to improve the visual effect of image.
Median filter is a kind of local average smoothing technique. In given conditions, it can overcome the loss of image details. The simulation experiment shows that this algorithm can protect image signal detail as much as possible when effectively image noise.
(2) Edge detection Edge detection is the important content in the image processing, and it is the basis of image segmentation, pattern recognition and computer version . In this paper, we summarize the methods of edge detection and make a contrast among these classical edge detection operators. The results of experiment indicate that it is relatively effective for sobel operator to realize digital image fringe detecting and picking up.
(
3) Simulation results
The research is mainly to measure a book which is , the results of the simulation in the example were given, as follows. The average value:
The average error: In comparison with the conventional method, this one proved to 5 books were measured, and the results showed hat the degree of accuracy was high and deviations were minimal.
